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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase display 
capacity and to increase the number of gray scales 
reducing the transfer speed of display elements in the 
case of conducting gray shades display by subfield 
driving. 

SOLUTION: Plural pixels 1 10 are arranged at 
intersections of pural data lines 114 and plural scanning 
lines 1 12. The pixels 1 10 are provided with pixel 
electrodes and electrooptical elements which are held in 
the intersection regions of the lines 114 and 112. Driving 
circuits (130 and 140) of an optoelectronic device 
conduct the gray shades display by driving the pixels 1 10 
to on and off states in accordance with gray scale data. 
Each field is divided into plural subfields. A subfield, 
which becomes the minimum period among the plural 
subfields, is approximately made equal to the threshold 
period when optoelectronic material that constitutes the 
pixels is pulsewidth-modulated. 
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5/^7-^3 0 3 0^ 7U-A>^!J 3 04 0H 

[0 0 5 9] /^^7yi/7-^3 0 3 0(1, El 1 8 

0-Di5£r, JtlEx — >Ou$r#HBLT 8 t:V hco^l^ 
— * DmO— Dm7iC^^i-6 0 
[0 0 6 0] [HI 8li0fSW^6 3P^H^TC0 6 4 jig 

^^r^i-E) 1 3<D-r->OMc*3^-t, 
*D i 0~D i 5T'^^n6 0 

[0061] **&^/w;*shbihiij8 3 o i o^, 

V*«£rt*U Sitt3fe3lEffll»V s , TK^jtalEfS-^H s 
*5it5Ky o y ^ fit D C L K CS^l ^ 1 7 I/- A 
^!) 3 0 4 OJci^lftx — ^^S#atfRI^B<cS* 

^^y 3 0 4 0i:^n o fttttttcja, 
?vy?m-%icLx$$>*&miiz£ j £, *<dm*j&x 

Yr±Hl^i3Jt5**«*l 0 1 alC:fclt5X (tT) , 
Y (?U) ^^IC7)X, Y4:(W]^T-^«9, X7K^, YT 

[0 0 6 2] ^fc, K^UL»J»HIB3 0 2 0tt, 

h/N°/U^DY, ^ d -/^ff#C L X, CLY, yy^~y< 
;^LPCS^^7l/-iN^!j 3 0 4 0frb^%k"r 

L^y^Mu 7!/-^*y 3 o 4 ojctu^-r 

[0063] ^^c, — h^^/U^DY^y-lr y hfft 
td, 7yf^/MLP (^/cli, 9 u s/ ^jf-^C L Y) 

***v*m*k\z.\sXi3y>9*m\ j EZ'its -t^tf*M 
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[0 0 6 4] yy^st/lsXLP&V-Zy hitler 

£®jfN£i±\ ^tHftffiKJ: «9 Jf^T*-** 1 1 4 leg* 

[0 0 6 5] r«>K«l'7*— *fflT#D s ICOI/^ 

ti> ££iMnni§rc& 1 3 0*5^^— *mmmiB\&i 4 
o^*5*t5»f^tci^saL-ra*i-s^B*s*>5W"c, ^ 10 

^^M3 0 0M, 7>f^K^^- Ht#F S 
[00 6 6].4t ±5*1^^51^ x-^ISKllslBg 

Horn feSTK^jfeatESBWicisv^r, 

ieissi 4 2 0 fc&mik&){cmm'r—?m-zirr> s ^7?/f 

1 4 3 0^ 7 7f^/ML PJCJC&CT^l <07 20 
ftl 4 2 O^^-^^-^^^^^L^f^f^-F 

r * <o %&mvtm I ^ <fc 5 »r * tt 6 mEE U"</u £ x - * ft 

fdl, (12, d3, dni:Lt-^(C#f-^i 
l l 4i:«ftt5«St&ot^5^ x-^^miHl 
5g3 0 0te, *3£itSIB»lslKi 3 o^i^-^HJEft 

[0 0 6 7] fc*3, «±<D^ft«ffiK:fc^"C, ^ffilSiE 
KlHlKl 3 0*3J:^-^J6SBftlsIKl 4 0 30 

7^^, ^7^§^ii^i^s^«ih 

[0 0 6 8] ±ESW6*lB*-«5*«**»««> 

[0 0 6 9] k-r , izmitmrnm^FRn, xy^—jv 4 0 

K (1 f) SCL/^Kltl^o — *\ — h'< 
/^DYIt _La!U^c«t 9^ 1 7 4— tv K (If) 

[0 0 7 0] t^7^-;i/ KSf 1 ^BB*6«r«S-t-S^ 
^-h/^DY^f&$H5i, ^SIRilltbliiig 1 3 
0 (HJl#J$) d y^ff-^-C LYi:U:^o 

t^CioT, aitfGl, G2. G3, Gm 

sftSffliB dva) tcjii&m>>}£ix<5 0 (iv 

a) ft tl^f 7'7 < f-;l' KT'ifeS S F OWfflffli 50 
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[0 0 7 1 ] jfeS«fGl,.G2, G3, G 

1 2 fC^jfc-rSfegff -^-G 1 tt, h/^DY^ 

PCli/gyh (GO) *Sx — ^*HK»IsIK 1 4 0 Jc« 

[0 0 7 2] ^ T\ rco^ L P tf> 1 > 3 y 

V (GO) ^^^tbfc^^o^r^Lt^^o £ 
i\ IW^yf^LPOli/gyF (GO) ^5^— 

*mmm®& 1 4 0 KtwestLa t , ^-**wm(ieib 

140 (BI3*fiB) *d*3Jt-5^ny^«-g-CLX*CLfc 
^ot«(Cj:or, ?yffl#Sl l S2, S3, 

S n^TK^afifflPfl (1H) lwlB»:tti*Six6, * 
9yfS*Sl, S2, S3. Snll ^tl 

[0 0 7 3] r<D|&, 0 3Ul*5tt5®l 0>9 s^lsll&l 
4 2 0*1, 1 Ofir*>T3ft5iJii*JV^T, ±rt> 

^tl*l©*3Hll 1 2t,-m»fCl*l 

co^— *$|i 1 4 <h<D^ic#j£-f 5®ift 1 1 0— coi2 
Sct>Td s 0^*3V^r, ±a»fc»;LTi#g03fe3iE*|i 1 

2 ^t>ftit2*S(Z)7 f -^il 1 4 cbOO^tC 

atJSi-awils 1 1 o-^iEib^—^ff-^D s £7 3/^ 
U kt, ra*^ ±^P>»«i*iwtS»i 1 2 

fc, fe^<b»;LTn#B0>?*-*|*l 1 4*0>3«gfc:» 
fSt^llil 1 0— ^M-r-^ff-^D s ^r^ -/^"f 

[0074] r^x(cj:«9, iai^tei^-c±7&»b 1 

K^-^ff-i-D s^, K\0>^i/^mSkl 4 2 OiCj; <9 
0^3OOIi, Sl^7'7f HISSi 4 2 0(CJ:57^^ 
D i 5*S2!Brr — D s tc^* C t ft 
[0 0 7 5] ^ P y^jf-^C L Yj&S3fc*>TJ& $ o 

til 1 2 t^^td^-rSMifll 10W K^Vv^^ 
^ll6^ttyd:/j:5 0 

^^^i^jo^T, » 2 <7>7^^lHlKl 4 3 Oil, miCO 
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7:x^IhI8Si 4 2 0{cj:oT^Jili^^^7 ^/^^ixfcig 

^{^■^-^ff-^d 1 . d2, d3, dni:lt-S 
0fc:*5l^"t«:, T-^!fdl, d2, d3, dn 

<DWi&&\z\m^nt>tiz> t ft& 0 

(nmm'r—fin-^o s mi <o? 1420c 10 

[0 0 7 7] -t IT, m*@<^jfe* 
MZtiZo -ttefrh. G i (if*, l^i 

smzmtc-tmm tf&xztizi^fe&mm (1 

H) diol^Tte, i^lwMill 1 2tC^f^i-^>lj^ 
1 1 0 (D 1 ftftl<^tt~fZ>'7—?in J >=rd 1 — d n 60@:^^ 
( i + 1) #@<7);£^1 1 2(lMt^®iM 
OCT) lftft{zM-tZ>mW}T-?m^D s c^jli&ftft:? 
^^^^^LTtT^tt^r ir^^^o ft*, 20 

F 1 J^*t5»^*-Cift«F$tt6„ 
[0 0 7 8] «TIW*ft»ff ir-^^ -f K^BB*& 

£*x£ 0 f:/;U x-^SEftlilB 3 0 0 (0 l #K0 
<i> pgl^^-^D iO-D i 57&»£ig»7*— *ft#D 

0 3 0^#f$tl6o 

[0 0 7 9] £<bM, l7-f-/uKH», ^UBM 

[oo8o] hzmmi i Qizmi££titi6 e y hcopg 

P^-^D iO-D i 5^»«?i- fc^SI^-^S^&S: 

SBigcOPglfl^— T0 0 0 1 0 1J (10jS-C5) 
3 0 0C6 tT^ hc^PgP-r'— * ToOOlOlJ (10 
0T\ -ftefr-h, mi S(D"r— ^Mlt, WWIx 40 

— * roooioij te8 tf y hco^&x—^ rooo 

0 1 1 0 0J C^^^tt, 7l/-A^^ty 3 0 4 0CO^ 

[0 0 8 1 ] :;t'8t*«7 h(0»r-^^HLSB 
(ity7^-^KSF0, MS BtiiT-y^^— /U KS F 
7*cSS-r5 0 Lfciiot, i j Mfc*5tt31B*<0HI 

m^— ^tc*fisi-s 8 try Kc^^m^-^^^ ^ 
■=ey 3 o 4 ofab&frmztizm&izn, ^yy^- 

/WKft, ttot)SF0, SF1, SF2, SF3. S 
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1 4(OmW}y"— ?x&> zmihy*—* ft -^-d s ri*, 
roj , roj , r i j , r i j % roj „ r o j , 
roj , roj <Dm^mf)£tih» zcdx 9i:tt, i 
t?j JiJ«Ji*5*taM*^«:, V i j ^$ti5®E^TO 
Six, i7>r^KfflB (if) tc*5^"C\ Bi8l:*5 
«t5»W r 5 j i ft* ±5 JxS. &a>:7w 

-/u K"Ctt, £ffiftff #F R 3&s p -T-fc 5©-CStt^S 
(ELTB«i*ix-Ci^. 
[0 0 8 2 ] m 6 |C*5^T, 1 Vafll -$"77 4 — /U K 

S F 0 Cffi^^5^r^F fe 9{ClS#i^Ay"t 5 * 
^^-^KSFl-SFr^O^tt, RI«JC, -tix 

[0 0 8 3 ] mm^—Pm^-V s ft, 17^-;uK^I: 

it\tt7<n7+bt£z<ox% m*ft&*&mmffi$<»*%) 

-tt»ciBEg-*-S*»tPb36S»«*ixS»*, i®D p D©?!i^o 
*«Wift»P***^niBi:ft«. *jH6^*tt(-«S« 
^*^3Sfif-J:*xtf. #7-{-;uKS:, 17-f- ^ Ktc 

^ft5^^7^-^K^, WEli**r«rili-5««*# 

tttft/W^7>f-yu KcofflWSr»ir®< -TS^K 
a*ft<ft*„ L^oT, *^«ffl:coii>c&t/*|SBrW{t: 

[0 0 8 4] 

ixtf, (l f) »«Wtt»mEEJt*^ 

JCSCT-^y^-f— /WKS f 0-Sf 7C»#IL, #17-^ 

So rcortfe, x-^^i i 4C^^n6T r -^jt-^ 

d l-dnlt *Hit^"C(l, H U^U^/cfiL 
/Wfcot, 2fi^)T*fo6fci6, lEBftmKft^CDj^ 

^F^<*rft6 0 rcofc^, lBlBS«A^^c«|(cffiKfbSix& 

5o $ btc, r-pmi i 4jc^sn6T f -^fi-^d 

l-dnfi2fiW-C*)6^, *-T-«H4^EI»»aft if 
^JS-ttJCjBHi-S*^^93ftS|Ka«l^»feLftir^ 
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[0 0 8 5] fc*5 % ±lEg*lW8flWckoTW:, 3S8fMbiE 
fcLfctf, rftfc«b*v«\ 2^^ 

[0086] <m&mitto±ftm&>wz % ±mmmm 

9*3ii>'i2 0$:#itrMt5o ii9 10 

2 OH (Hi 9lc:fctt£A~A , j»(OWrffi0"C*>5 o 
[0 0 8 7] riLP>coEI(^$ti5J: 5 Id, m«3t^SS 

si o oil. mmmmi 1 sft^^^sttfciR^stR 
ioi^ ttmmi 0 8*^s^snfc»f6js«i 

oT, d I^LTM 1 0 5ri>#j-A£*Lfc^ £MW 20 
[0 0 8 8] St^StRl 0 1 &±3*L*:J: 

mmmmi 1 sji ta- ^ ~ * k<nfc%tt±&m 

Sl>bh5:ii:ft5. w*xtC*j-LT, *fftS«10 2 
Ay, SHF-£«l 0 l Sr^9^»^8fl6tt»Sfi^i« 

[0 0 8 9] eft, ^^-S^l 0 l (dio^T, yu** 
1 0 4(0i*rtMa»oS^««i Ola ^^MB««lctt % j£ 
3t/Bi 0 6 ft-tv^o 0 6jW»ril 

Six«fi«rt w 5 13 0a tctt££|gui»blelj% 

13 0M^, ««1 4 0 a lCf*x-**8!^ 

ttEKi 4 oa$*#SixTv*a 0 XXRiO 

£BSiLLTi^<5o -CD^^10 6[CH tf^llSiO 
8ir£fcK, *frfi]«ffi«ffiVLCCOM*sSJ*DS*LS« 
Si/ioWc ZCDfzfr, I«10 6«^f: 

iU^m^i l 8©«ffi*PPiP*«i:Wi:***llii:<c 

[0 0 9 0] ifc/c. ^^-^ 1 0 1 ttl*3V*-C, ^$1 
1OTj[hIS§ 1 4 0«$n5««l 4 0 a^fflfl-Cfco 

r , i o 4 £HSSTrt:Si« i o 7 ten m.m<nm 
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[0091] — *\ 102 a>*n*i«ffi 1 0 8 

H S«IA^Sl5^^io(tS4PS<D5*>, *ft<ttil 
0f^*5V^-r«»6>4xfcWiitt (H**«l» l^ot, ill 

^■*ri o i jd*3W5as*Ki o 6*5«tu«»jR«a^i:a 

LCCOMd *^»Rl 0 1 ^Wfhtltit&W&^-i: 

miosis ^iiM^nsMt^oti^o 
[0092] \*t>*\z. s ttfamm i o 2 tcfi, m^*^ 
iiooo»isi:T, pjx.ii Dtaffl-cabtttf, ss 
lie, ^h7^f^ ^V^tt. h7^ry^tt 

*Uci\, MI32<o^£\ «»*^3SEi 0 Old* 

«r*Hfi]»Kl 0 2«^bBHIt-rS7o^ h9>T h^lB 
lOCCTRtf-fcih,*. <*>;LT, igT-^«10 1^J:^ 

^7\f>y&m$iriKMfam m^mm a if aw*** 
je-rs— *trai&« i o i eowtcn saffl^faiosc 

itiH*^ (HI^B) jMRttWLS. f:f:U ^10 

5 it, m&*+\cm'MgLk i,xft®its-£timft*ft 

*ffl«»&fflv*btf, ffi»©efiR^#*fc if 
»«^t&ifO*^*5^"CW*U-C*>5. 

[0093] £fc, Hlfi»ffitd*3v^-rtt, ««*^3fiE 

mmmmi 1 s^saftsn* h?^^ i 1 6-*\ m 
nmKtom&m+teXi:* mosifet-cmu 

0 1 Sr. Xyx^mteWW&n&fok L, 
»*fl^«aitillh7y^^ (TFT) 

^SSI O l ir LtS^SS^^SrHSt^S. 
[0 0 9 4] 4*5. m&klsXte, TNm<D\Zfi\ 18 
OS^^fe^BBrplSrW-t-SSTN (Super Twisted 
Nematic) ffl^, iB^^SkS. SfcfcH ^Wfittl 

(y^h) Sr-fio»?EJi|w«* (^^ h) (c^«?L 
[0 0 9 5] ^fc. SffiSsaiAD^JdfiaES^T-^pfSffi 
gar*] (*7<^H*fc:-:y^iar*]) <OMtLTtJ:^L, 
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mtttftmmh*. K^^mm^m^^xmrnm^mm-r 

[0 0 9 6] <^t, ®JOfr^B<t LTii, fKS^ 10 

mmzm^x. mmm^nomn.^mm^-r^x^ 
mm*imx2bz> 0 

[0 0 9 7] <*?■«» >3CK1, ±^Lfc^f B ^B^^ 

[0 0 9 8] <«eC0 1 : v ? ^^^>^T H MMMM 20 
^ ^do^Tt&^~rSo 1212 lf±, KD^o^x^^ 

^ ^ i ioo F^^icti, sytmwm& mo 
wssbi i i otc^-c, ^^^1 1 i 

oT, »1 (D-f^T^U— * uyXl 1 2 OtCAM-T 
£ 0 mtcj;<9, 7^111 2^P>Wffl»fttt, 

su^i i 3 otaot, «3t*sids««a»ofc-aa 

<offiftft;fc (sffiftftSO lc*»Six"C, (RftJKHKB 
ill oa*kffi*t£*xS:: £&5 0 
[0 0 9 9] £"C\ (BftfiBWSSfil 1 1 0^bttJ»*ix 
fcsKMIt «fttf-**:/y ^lHO^sS 

3fccO?*>, Wfeft (B) (Oj&zfr?*?** yt^? — 
l l 5 l<z>«fe3teK»Bi;:TR»£jfx, Rfta!a>SS53te 
^JSfil 0 0 BfcJzo-CSEHSftS. ^-f^n^f 4 o 

^^7-1151 coWfe*RH*»SraiaLfe*^5 
(R) <©**tt. ^^P>f^^7-1 1 

Ml0 0RiaoT»$n5 a ^V^n^y 
^7-1151 (7>#fe*;S»JBS:aSia Lfcftjfcw 9 
*>, i&feft (G) ^TfeSll, ^^n^^^^7-l 1 
5 2^#feMltlMtt, R#S!o««l**ll6fi 
1 0 OGlCiotfU^nSo 

[0100] 9 Clt, i^3t^Il 0 OR, 

10 0G, 1 OOBCtot-tiX^fe^^^ilfc* so 



2, .115 1, fi3tt-A^7 P y 7^1140C<tot 

iR#**ttfcfl, .8****1 i e oiciot, 

fSilOOR, lOOB^it/lOOGCIt 
p^7^;7-1151, ll52(fJ:oT, R, G, 

[0101] *jHS»JWC*5l>rtt, RittSHsD® 

«3t¥8fS:fflv^dS, SiH9«9«>**X¥KB«rffi 

[0 10 2] <^02 : ^^-OW^^fc: 0 ^--^ >#: 
t:°^ — ^digffl LtzffllZO^^X&WtZa 122 21** r 

0 2 ffcgfS 1 2 0 4 £ % v V 1 2 0 6 

fca»&«J*3*LTt*S. :(D$/^yM 20 6lt 
3t(-^yb®^*^B ioo (O^mz. 7nyh7^f H 

[0103] w^fflsm ta*fKiioo 

[0 10 4] <*<D3 :«»««S>Sfe^, ±fSm^* 

2 3f±, ro«W*B<0«rt«r^i-j»«BI'CA>S. 12 lc 
*5^T, KfftBi 3 o Ofi, 3 0 

2<D\Zfr\ S»P 1 3 0 4, iSISo 1 3 0 6^ 
«SC**§SB1 0 0Srfflx.5fcO-C*>5„ :^SS3t¥ 
gliooct), ^Slc:iEi:tt(OOTli7pyh7^ 
MSKttbix*. r<o«*-et>.-««3t*KBi 

[0 10 5] ft*J, ITHftSi: LTtt* 1212 1 -El 2 3 
^y^E ; t^i5'ilHwK'rt7 1 -7 p U'3-^, # — 

[0 10 6] «±ltt^Lfc<t 5t-**W^<fctt*i, X- 
[0107] 
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[0 l ] **W«>S«K»lBlc:«6«***SS«©«» 

[ IS 2 ] H 1 i-^ L fc*|g H XffiKttf cffi 5 ffi^ft 
*«tt<&M*^-1»«&^i-0l&B. 
[13] (a) Hi ^bfc*3BW©jllll*llB»- 

i-r/ns^Ek (b) \^=f-^mmm^(o^jv^u 

[El 4] Hi lc^Lfc*»«OllllS«»JC«6**3t 

2/^0o 

[H5] mii^Ltt&w<DmMMniz&z>m%Lyt 20 
lie] fcsMR^itjesixfeHm^-^jcwtf-t-s 

[i7] L"C<DjK*»«^*5»tS, / 

[18] I 00 0^o>^ 0>B#rfl*I£: 1 7 << Klc 

[0 9] «***Sa«kL-C©**JS«^*5«t5, ft 

tt*^i-«tf:B. 
[HI 0] Hgjc^i-WttH^JtSKW^-^^/h 

[mil] shkst^tu **oaa*<oaj<k«*jc*3v^ 
■t-^ mi&m (D^^Tjki-^mo 40 

[Hi 2] H9»t5Hi #I«W 
^#J£-rs»*i&^^« (PW) Sr#:a6T*r<D|l§« 

[H 1 3 ] HI 1 2 ^Jta#BH^#jCi-S»#ii* 

L"CHf«0^6«f||6 34tf|(9ar5ri:liJ;^ B 



[HI 4] Hi 2 &B1 3^*3JtS#BW^43JtS« 

[Hi 5] 1 7 Y*m$tfT*> sm<n-y-77 -f — 
/I/KSF0-SF7 £#1*-;/:7>r— Ki£§i]9 at <b*x 

[Hi 6] 17^^K«t68fi^7>f- 
/UKSF0-SF7 £*1J-:/:7*f — KiCM!) ST6*X 

[017] H 1 5 ItZ.Tjk-t-y-y 7 J — KSFO-SF 

*I<t^ll«$r^-fHo 
[Hi 8] 0 4^^— ^|C*B]l8*w*5i'tSj /u* 

y^r— y/ucort^^^-fHo 
[119] ^lllio»a(cff 6««X^KBo«IS«: 

[020] ***o«lB^«5««**KBo«itS: 
^"T^fEHo 

[021] **SS(Z>JK«8tc«6«»*^3SESrjaffl L 
Ho 

[02 2] #XK^^tt(c«5««lX¥aSB«raffi L 
[02 3] *3«6<7)Jgffi^«se»5fe^KB«:iaffl L 

[ff^WW] 
1 0 0 

1 0 1 m^mm 

1 0 1 a *^«s« 
1 0 2 

105 «a m^it^m*) 

108 ^rpjfiai 
1 1 2 

114 x — 

116 h7>i?** y^-^ym^) 

118 M^m^ 

1 1 9 wm&& 

1 3 0 j&EBmmmH 
140 zmmwimffi 

14 10 X is 7 b 

1 4 2 0 »lCO7y^0K 

1 4 3 0 ^2<7)7^^HISS 

2 0 0 *>T ^ y^fit^lUB 

3 0 0 :r-*^&[H]&§ 

4 0 0 IE»®JE£j£|HlBS 
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